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peratures of 27" to 30' on the la th ,  and on the morning of 
the 18th they mere qdvised to prepare for a temperature of 
25O, which implied a cane-splitting freeze. 

The warnings were widely distributed, not only by the Bu- 
reau, bu t  by private individuals interested in the sugar crop. 
The temperature on the morning of the 19th ranged from 22" 
to  29" in different parts of the sugar and truck growing region. 

The following comment from The Daily Picayune of No- 
vember 19, 1903, concerning the warnings, is of interest. 

Sugar planters have been warned by the Weather Bureau to prepare 
for temperatures as low as 2 5 O ,  and reports received seem to indicate 
that they are acting in accordance with the warnings and protecting the 
cane crop. A temperature of !25O so early in the season would ciainage 
the cane crop to the extent of millions of dollars unless protection is ac- 
complished. Since sugar cane grows richer in sugar content.; with ?\erg 
day that it is allowed to grow, many planters cut tlirir caue only as fabt 
as they can manufacture sugar. In some seasons grinding is completetl 
without a freeze, arid the cane harvested at the close of tlir was011 give- 
much greater production than that liarrested at the opening o f  the sea- 
son. With a feeling of certainty that he will be waruecl b ~ -  the  Weather 
Bureau of an approaching freeze in time to enalde hiin to protect his 
crop, the planter lets hi5 cane grow until warned Lg the United State3 
Weather Service to  protect his crop. The Weather Bureau has in the 
past saved millions of dollar9 to  the hugar 1)lauter. for there hah not been 
a freeze in recent year5 but what the lowe+t temperaturr which ocrurred 
has been announced in \variiing5 issued twrnty-four to thirty-six  hour^ 
in advanre of itb ocwirrence. 

L ill. Cliu e, P istrid Forrrtrster. 
- ~~ 

CHICAGO FORECAST DISTRICT. 
Colt1 ioaws.-The month was marked by moderate tempera- 

ture throughout the first -half. The first well-defined cold 
wave and minter type appeared in the extreme northwest on 
the morning of the 15th. I t  moved slowly southward and 
eastward, following an area of low barometer which 1ml crossed 
the middle Rocky Mountain region from the Pacific coast. By 
the morning of the lGtli, the cold was felt quite generally west 
of the Missouri Valley. It continued to illcrease in  intensity, 
and by the morning of the 17th liad overspread the entire dis- 
trict. Exceptionally cold weather prevailed in Montana and 
zero temperatures occurred in portions of North Dakota, 
South Dakota, and Minnesota. Warnings of the cold wave 
were sent to a11 points in the forecast district on the 15th. and 
all interests were advised that  the first severe cold spell of the 
winter was approaching. 

&orm zc*arnirqs o t i  ihr, LnXe..c.-The weather on the Lakes was 
marked by frequent storms, more or  less severe, ancl storm 
warnings were clisplayed many times during the month. The 
advices of the Weather Bureau were generally closely followed, 
and bu t  two wrecks of consequence occurred. 

The steamer l17nZkr L. Frost went ashore on South Maiiitou 
Island during the storm of the 9th and loth, and the veshel 
and cargo, valued a t  $75,000, were a complete loss. The most 
serious wreck was that of tht: new steel steamer .I P. Hiitclii11- 
son, which went ashore neitr Keweenaw Point on the night of 
November 29 in  northerly gale and snowstorm. The steamer 
missed the entrance to the Portage Lake canal ani1 went on 
the rocks. The 
vessel ancl cargo of flats seed are valued a t  nearly $400,(.)00. 
Storm warnings were clisplayecl on Lake Superior for two days 
previous to this wreck. and danger signals were flying a t  Du- 
luth when the vessel left port. 

S~ioi~~stor~~i.s'.-N~ general heavy snowstorms occurred during 
the month, bu t  the considerable falls of snow were confined 
to the upper Lake region, and were due to the influence of the 
moist Lake winds. The Upper Michigan Peninsula mas visited 
by  several heavy snowstorms. 

Considerable snow fell over a portion of the city of Chicago 
on the 26th. The maximum depth of snow reported mas 11 
inches a t  South Chicago. A fall of half an inch occurred in 
the downtown district, while west of Halsted street, a mile 
away, not  even a flurry was seen during the entire day. The 

It is badly damaged and may be a total loss. 

observer a t  Por t  Huron states that a storm of a similar charac- 
ter visited his city on the same day, and another local snow- 
storm occurred in Por t  Huron on the Gth.--H. J. C'w, Professor 
mid D i s t  nct Forecaster. 

DENVER FORECAST DISTRICT. 

November was not only dry throughout the district, but  
iinusually mild, except from the lGth to the 19th, during 
which period very low temperatures spread over the greater 
part of the district. 

For  several days prior to the 15th a deep low remained 
central in the Pacific northwest. The p. m. charts of the 14th 
gave inclications of a southeastward movement, and on the 
morning of the 15th the depression was central in northern 
Colorado. A warning of it cold wave was then sent to points 
in  Wyoming and eastern Colorado and of a moderate cold 
wave in southern Utah and northern Arizona. By the morn- 
ing of the lGth a sharp fall in temperature had occurred in 
fiouthern Utah and northern Arizona and strong anticyclonic 
conditions hac1 developed over the British Northwest Terri- 
tory, giring a steep gradient over the district and a decided 
fall in temperature on the middle-eastern slope, extending on 
the 17th to  southern New Mexico. The warnings were timely 
and doubtless of considerable wlue  to live stock interests.- 
F. H. Bra~itlt~rr/iirr!/, Forwtrst oficinl. 

SAN FRANCISCO FORECAST DISTRICT. 

d rainless period of nearly two hundrecl days, with the es- 
ception of two dags in October. mas brought to  a close by a 
storm of moderate intensitmy on November 4. Rain fell in  gen- 
erous amounts over central and northern C'alifornia. South- 
east storm warnings were clisplayed from the Southeast Faral- 
Ion northward to Eureka on the morning of November 3. 
Southerly winds exceeding 40 miles occurred on the evening 
of November 3 ancl the morning of November 4. On Novem- 
ber 11 tlie first well-marked coast storm of the winter occurred. 
Southeast storm warnings were displayed from Por t  Harford 
northward on the morning of November 11. The storm moved 
southward, as expected, to northern California and then rapidly 
eastward. Generous rain fell throughout central and northern 
California. High southerly minds were reported a t  nearly all 
stations north of the Tehachapi. Southeast storm warnings 
from Ssn Francisco to Eureka were displayed on the morning 
of November 13  and continued on November 14. The warn- 
ings were aniply rerifiecl. Southeast storm warnings were dis- 
played on November 18 and were verified. A moderate dis- 
turbance moved southwarcl along the northern coast, but, as 
in the case of the previous storm, \vas prevented by an area 
of high pressure over southern California from passing farther 
south. 
d thunderstorm occurred a t  S:tn Francisco on the morning of 

November 23. No rain fell during the month in southern Cali- 
fornia.--dlr rioitler G. ,~Icdrlw, Prqtkssor a d  Dislric.t Forecnatrr. 

- 

PORTLAND, OREG., FORECAST DISTRICT. 

The weather in the North Pacific States during November 
was very stormy. with excessive precipitation and normal 
temperature. No extremely cold weather occurred and no 
cold-wave warnings were issued. 

Several severe storms passeecl eastward oyer the district 
during the month, and timely warnings of their approach were 
given by this ofice. The storms of the 5th, 9 t h  l l t h ,  aud 
14th were the most noteworthy, and unusually high winds 
accompanied their movement. 

On the night of November 5 the  steam schooner Cliarles 
i\7dsoii, loaded with lumber and en route from Westport, 
Oreg., to San Pedro, foundered OB the southern Oregon coast 
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and was abandoned by the crew. The Nelson left Astoria on 
November 3, and southeast storm warnings were displayed a t  
all stations a t  the mouth of the Columbia River when the 
vessel put  to sea. The captain reports encountering a severe 
storm on the night of November 4, which increased in energy 
and finally resulted in wrecking his vessel. 

On November 9, the schooner C. A.  Tlmyrr went ashore a t  
the entrance to Grays Harbor during the gale of that  date. A 
gale of 90 miles an hour from-the southeast occurred a t  North 
Head on the morning of the 9th. The inasters of inconiiiig 
vessels all report having experienced gales of hurricane force 
near the American coast, which did much clamage in carrying 
away masts, rigging, hatches, lifeboats, etc. With the e r -  
ception of the Charles N e b o ~ ,  however, the clisasters caused by 
the storms were almost exclusively confined to inward-bound 
shipping. 

The forecasts for this district were macle by Dist,rict Fore- 
caster Edward A. Beds  from the 1st to the Eith, inclusive. ancl 
by Observer A. B. Wollaber during the remaining clays of the 
month.--d. B. Vollizber, dctiny Uisfrict  Forecnafrr. 
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two days later, however, at the latter place. The Connecticut 
River a t  Wells River, Vt., froze over on tho 2lst, and 5ooting 
ice was quite plentiful a t  all points below, forming a small 
gorge above the bridge a t  Hartford, Conn., 011 the 88th. 

The departure on the 30th of the steamboat Dean Richmond, 
from Albany, N. Y., marked the close of through navigation 
for the season on the Hudson River. 

At  the end of November, 1902, very little ice had been ob- 
served in the various rivers. 

The highest and lowest water, mean stage, and monthly 
range a t  183 river stations are given in Table VII. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Iieokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans. on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cuinberlancl; Johnsonville, on the Tennessee ; Kansas City, on 
the Nissouri; Little Rock on the Arkansas; and Shreveport, 
on the Red.-H. (7. F r o ) d w ~ f X d .  District Forrcnsfri.. 

- ~~ 

AREAS OF HIGH AND LOW PRESSURE. 
llioveinenta of centers of arena of high and low preaaure. 

0 

9!l 
:% 

46 
3s 
37 

35 
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and there was but a single stage above a clanaerline recorded, 
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namely at  Red Bluff, C d ,  whe;e a stage of 54.5 feet, 1.5 feet 
above the danger line was reached as a result of exceptionally 
heavy rains that lasted from the 19th to the 32~1, inclusive, an11 

Nrurilier. 

Millilrs. 
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amointec1 to about 5.50 inches. Warnings were issuecl 011 tlie 
20th, advising the removal of live stmock and care of tlie levees. 

The stages of the Mississippi River, like those of the corre- 
sponding period of the preceding year, were above tlie average 
for the season below the mouth of the Missouri River, m i l  

they were also higher above the mouth of the Ohio River than 
during October. The Missouri River changed but little, while 
the Ohio was higher. The Tennessee was too low for naviga- 
tion, ercept for the week from the lSth to the U t h ,  inclusive, 
and at  the close of the month 85,000 cross-ties mere lying on 
the bank of the river a t  Florence, Ala., awaiting suflicient 
water for shipment. 

Floating ice was observed in the IIississippi River at St,. 
Paul, Minn., on the 18th, reaching Hannibal, Mo., on the B5t8h, 
and continuing until the 30th. The Missouri River a t  Bis- 
marck, N. Dak., froze over on the 17th. Floating ice hac1 pre- 
viously been seen as early as the 13th. The ice reached Pierre, 
S. D., on the 15th, and closed the river on the 18th. Running 
ice was observed a t  Sioux City, Iowa, from the 17th to the 
19th, inclusive, and the river gage was frozen in on the former 
date. 

The James River, Northwest, also froze over on the lSth, 
while the Red River of the North. a t  Moorhead. Ninn.. closed 
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on the morning of the 27th. The Yenobscot River, at'DIrttta- 
wamkeag, Me., closed on the 26th; the Merriinac, a t  Concord 
and Manchester, N. H., on the same date. 

For  graphic presentation of the movements of these highs 
and lows see Charts I and II.-Geui*yr E. Hunt, Chig Clerk, 

The ice went out Forecast Dit'isiori. 

ULIMATE AND UROP SERVICE. 
By Mr. JAMES BERRY, Chief of Climate and Crop Service Divison. 

The following summaries relating to the general weather and 
crop conditions during November are furnished by the direc- 
tors of the respective sections of the Climate ancl Crop Service 
of the Weather Bureau; they are based upon voluntary reports 
from meteorological observers and crop correspondents, of 
whom there are about 3000 and 14,000, respectively: 

Alabama.-The fir& half of the month was warni and fct\oral~le, Ibut 
the latter half was much colder thau theaverage. The rainfall way ilrfi- 
cieut, particularly in the central cnunties. A sewre u c ~ l d  wavt. on l!lth 
damtlgecl recently sprouted wheat anal oats awl fall gardeus, and hilled 
some very late cotton on luwlancls: cotton mostly niarkvtecl. Almut ail 
average acreage of wheat and oats indicated, early so\vn doing well.- 
F. P. Chafe. 

Arizona.-Rainless weather prevailed throughout the entire month, 

making, wit,h the rainless weather crf the greater portion of October, 
au excelitionally long dry spell. Teuiperatiires averaged aliove normal. 
There was a.11 aliuuilance of feet1 i ) L i  ranges, due to t,he gocd rains of 
tlie latter iia,rt i)i' SeptenilJer, an11 this was well curecl as hay by the dry 
weather. Staiclr was in excellent wililitiun, lint tlie supply of wat.er 
was diit~inisliiug, musing fear of suffering unless rain came sooii.-M. E. 
Bhytoii e .  

Arknnsn8.-The unusually cool aiid dry weather was farorahle for gath- 
eriug ~rot~st;turling (m~ps, but was too dry for plowing. seerling, and ger- 

11 11icliing well advanced, prolJably 80 per cent comlileted; 
Irish and sweet 

Less 
1.1 small grain. Pastures dried up and stock 

water was ;ii.arne, hiit an nlrundance of winter feed was secured and stock 
aa s gta era11 y t 1 iri f t, y . - E4 icard B . Rich urd8 . 

C'cc2~,mia.-m~ntl~~r conditions were nearly normal during the manth, 

all gathereil; yield average. 
aucl harvestiug was nearly completed. 

t.han llsllal acreage 


